Am. J. Physiol. noo (5) : 923-926. 1961 .-$n acute thalamic cats, excitation of the carotid body chemoceptors was induced by intrasinusal injection of lobeline (I o pg) or by administering low oxygen mixtures . Bilateral section of the cervical vago-aortic trunks, preliminary to the experiment, permitted the exclusion of the aortic chemoceptive areas from our study. Stimulation of the carotid body chemoceptors was constantly capable of evoking sham rage outbursts identical in pattern and intensity to those induced by tactile or noxious stimulation or occurring spontaneously. When low-intensity stimulation was used (10-12~~ 0,) the rage fits were preceded in time by signs of excitation of the medullary respiratory and vasomotor centers. Since lobeline and hypoxia became unable to evoke sham rage outbursts following selective inactivation of the carotid body chemoceptors it is concluded that the diencephalic mechanisms for rage behavior are within the sphere of influence of chemoceptive reflexes.
W E HAVE RECENTLY DEMONSTRATED that the diencephalic mechanisms responsible for the sham rage behavior of the decorticate animal are under a tonic inhibitory influence exerted by the pressoceptive afferents from the carotid sinus and the aortic arch (I) . Indeed, in the thalamic cat a transitory decrease in intrasinusal pressure is regularly followed by patterned outbursts of rage activity, while pressure increase within a carotid blind sac is capable of blocking, or at least reducing, frequency and intensity of the spontaneously occurring fits of sham rage. In the present paper evidence is given that a chemoceptive influence from the carotid body also plays on the diencephalic mechanisms for sham rage behavior. As for the medullary respiratory and vasomotor centers, this chemoceptive influence is opposite in sign to that exerted by the sinoaortic pressoceptors, being excitatory in nature. Fig. 2A) .
The latency between beginning of hypoxic ventilation and occurrence of rage fits was clearly dependent on oxygen concentration in the inspired gas (vide infra). Fig. 2B demonstrates that the rage outbursts following hypoxic ventilation are evoked by stimulation of the carotid body chemoceptors (the aortic bodies being denervated in our preparations) rather than by cerebral hypoxia.
Selective inactivation of chemoceptive sensitivity was obtained by embolization of the carotid bodies with a minute amount of a lycopodium suspension introduced into both carotid sinus blind sacs (2) . Following this procedure, low oxygen breathing was unable to evoke any signs of somatic or autonomic discharge. On the contrary, a slight but definite decrease in respiration amplitude was observed; this was the only evidence of the direct depressing action of hypoxia on the brain (5 Threshold responsiueness of rage mechanisms to chemoceptive discharges. When very low oxygen mixtures (5-7 % 02 in NJ were administered, the onset of the induced sham rage fit had a short latency, and all the autonomic and somatic phenomena making up the patterned response were seen almost simultaneously ( Fig. 24 . However, this was not the case when a lesser degree of hypoxia was induced. Fig. 3B shows that when a IO % 02 mixture was used the sham rage outburst had a more delayed onset, and was regularly preceded by a slowly progressive increase in blood pressure and amplitude of respiration, the response which is classically described in anesthetized or decerebrated preparations (5) . In four animals, oxyhemoglobin saturation in arterial blood was measured immediately before administration of the hypoxic stimulus (IO-I 2 % 02 in Nz), and again at the very moment when sham rage appeared.
In the experiment reproduced in Fig. 3 arterial oxyhemoglobin saturation was found to have fallen from 98.5 % (A) to 86.7 % (B) at the beginning of the chemoceptively evoked fit of sham rage. In the remaining animals, the first appearance of rage outbursts following hypoxic stimulation occurred at saturation values ranging between 80 % and 85 %. As pointed out above, the respiratory response started soon after the administration of the stimulus, several seconds set) in advance of the patterned diencephalic reaction, showing that it had a lower threshold to chemoceptive firing.
DISCUSSION
A few conclusions can be drawn from the experiments reported above. It seems worth pointing out that impulses from visceral receptors have been found to rank among the multifarious sensory influences of different modality, viz. tactile, muscular, nociceptive, etc., coming from every part of the body periphery and known to drive the diencephalic structures regulating rage behavior.
It is not without significance that the effect of visceral impulses can be strong enough to call these mechanisms into action, inducing rage outbursts that cannot be distinguished either in pattern or intensity from those evoked, for example, by tactile or noxious stimulation.
Some further implications of our results should be emphasized. Evidence has recently accumulated suggesting that the sphere of influence of the chemoceptive afferents is not limited to the bulbopontine respiratory and circulatory centers, being spread to brain-stem mechanisms involved in the regulation of muscular tone and electrocortical activity (6, pp. 341, 342; 7-g 
